The unprecedented rate and scale of activities, simulated by human abode in its entirety, is having large and accelerating effects on the integrity of biophysical elements of spatial capital, at local, regional, and global scales. Real appreciation of these effects demands a dramatic change in human manipulation of the spatial capital. Spatial capital can be viewed as processes or a complex matrix, in which not only our spatial but social, economic, and intellectual needs are embedded. Through an extensive synthesis of literature, this study strives to situate as well as manage human abode in context of spatial capital. It focuses on the need of crafting spatial governance, which secures today's needs without compromising the needs of abode for our future generations. For harmonious human engagement with the spatial capital, we focused on following major requisites: (i) filling gaps in the understanding of processes of the respective spatial capital; (ii) integration of this intellectual capital; (iii) and spatial government supported by seamless institutionalisation, and governance processes in a global context. All modes of human abode are unique when analysed in the milieu of their social, economic, cultural, and intellectual yield, and their respective ecological footprint on spatial capital. An essential component of the sustainability of spatial capital is fundamental knowledge of the relevant biophysical processes, which yield the respective social, economic, cultural, and intellectual services we obtain from it. Action-oriented and integrated intellectual capital will yield the required awareness about the spatial capital, which when crystallised into proper institutions their OPEN ACCESS Sustainability 2014, 6 1204 processes will certainly produce promising outcomes for spatial management. Sustainable spatial constructs can only be produced through horizontal and vertical harmonization in governance institutions from the local to global level. It will not only help in the rehabilitation of the spatial capital but can also enhance it.
human abodes are scattered. City finds due attention from most of the administrative hubs, but human abodes lying far off from the cities are usually ignored. Actually, the spaces where human beings live should be considered as urban fabric, and should be considered equally for all kind of assessments and developmental works.
All modes of human abode are unique when analysed in the milieu of their social, economic, cultural, and intellectual yield, and their respective impact on the spatial capital. Some forms of human abode may keep us attached to food production enterprises like agriculture, whereas others make us dependent for food on a farm situated elsewhere. Some modes of human abode keep the ecological footprint at a low level, while others may increase it to have negative consequences for spatial capital. Human abodes, in their collectivity, also create the effects of habitat fragmentation [14, 15] , with far reaching consequences for biodiversity.
City's static and dynamic structures reflect and shape a range of significant cultural understandings for its occupants [16] . It is made by a large number of actors, who are involved in producing all the important dimensions of the spatial landscape [17] . It is more than just a way of life in a particular context. It looks stationary, but its metabolism is capable of consuming entire landscapes.
Human abodes in the form of a city collectively create communication hubs and thus have greater potential to be the site for participatory culture. This participatory culture brings about significant transformations in socio-cultural, economic, and political domains [18, 19] . Cities can support large-scale business and investment networks that create economies of scale in absorbing and extending innovation. Cities present a concentration of the intellectual and material resources, which if properly utilized, may in some cases translate into a higher capacity to act.
Some of the social scientists argue that anthropogenic disturbances may positively contribute to ecological sustainability, rather than simply being a source of environmental threat [20] . This expansion in our spatial understanding has changed our view about urbanization, and asks us to imagine the cities as potential sites of ecological regeneration and the spaces of hope [21, 22] . The complex urban socio-ecological change comes from interwoven social, political, economic, and ecological forces at multiple scales. Here, the delivery of ecosystem services links society and ecosystems at higher magnitudes [23] [24] [25] [26] .
Economic growth, combined with demographic changes, produces more demand for services, consequently putting huge pressure on the natural resources and ecosystems [27] . The expanding city sizes in the developing world are already struggling to keep up with rapid urbanization pressures. It holds horrible statistics: of the three billion urban residents in the world today, one billion live in the slums. The unprecedented rate of urban growth creates an urgency to find smarter ways for the management of accompanying spatial challenges [28] .
Administrative apparatus focuses its energies on cities and large agglomerations which creates room for the exploitation of spatial capital. The real estate sector is ruling spatial development, especially in the developing countries. It starts the process of spatial development on the basis of richness of some place in its natural capital and puts it on trade. This enterprise needs to be reconfigured through well-working spatial governance.
Spatial capital, in context of the production of goods and services which supports life and its processes as a whole, can be viewed as spatial matrix. It is a medium which holds life in a dynamic and delicate balance. The mode and scale of domestication of the spatial matrix, in milieu of human abode, is seriously affecting the integrity of this precious resource. It holds major consequences for climate change, biotic diversity, ecosystem services, land degradation, and the vulnerability of entire complement of biophysical constituents [4, [29] [30] [31] .
Understanding the dynamics of these changes requires attention to the biophysical constituents and conditions of spatial capital, as well as the methods and scales of fulfilling human needs. It demands crafting a governance with sound processes, which situate and operate our abode in a way so that it acquires its spatial, social, cultural, and economic needs, along with ensuring the integrity of ecological networks, embedded in that particular spatial system. This study emphasises that all the development policies, related with the global use of the spatial capital, should strive to achieve a balance between sustaining vital biophysical processes and pursuing the worthy short-term goals of economic development [9] . It also emphasises building a sustainable relationship at all the interfaces of spatial processes, and human economic, social, and intellectual needs (Figure 1 ).
Figure 1.
Governance for the harmonious human engagement with the spatial capital.
Integrated Intellectual Capital
There are many causes of global degradation of spatial capital. For sustainable management of spatial capital, this study focused on instituting governance processes and their integration from local to global scales. Major factors which affect the accomplishment of this goal include: gaps in scientific understanding and failures in integrating this understanding according to the context; lack of institutionalisation and policies, and dysfunction of already established institutions and policies.
Some scholars link the current scale of change in the natural capital with a new epoch in the planet's history, which is named as anthropocene [32] . Along with the destructive aspects, interestingly, this new epoch also coincides with the age of enlightenment and reason. It is further evolving into the globalisation of consciousness, which is helping to highlight the scale of destruction, and the required scale of management to counter these consequences.
Analysis of the current scenario reveals that our intellectual capital, in context of understanding the spatial capital, falls too short of the required level. An essential component of the sustainability of spatial capital is fundamental knowledge of the relevant biophysical processes, which yield the respective social, economic, cultural, and intellectual services we obtain from it. Only an essential level of spatial literacy would enable us to make informed decisions about the management and preservation of these processes, and the conditions under which they exist.
Intellectual capital in this regard must be characterised with attributes including: sufficient understanding of the respective spatial processes; integration of this understanding; and its capability of supporting the initiatives. Usual paths of scientific inquiry, which are put action outside the domain of study, do not hold any promises for the spatial sustainability [33] . Action-oriented and integrated intellectual capital will yield the required awareness about the spatial capital, which when crystallised into proper institutions their processes will certainly produce promising outcomes for spatial management.
Single intellectual perspectives are insufficient in understanding human-spatial relationships. Pluralistic approaches would yield integration in the diverse intellectual perspectives regarding space. Integrated and action-oriented understanding can be used in creative, design-driven processes for identifying synergies and trade-offs between functions [34, 35] . It will be used to determine the priorities and new institutional arrangements for managing the spatial capital.
Awareness Crystallised into Institutionalisation
In the wake of environmental constraints and challenges, one of the interesting manifestations of human existence, in its collectivity, is the emergence of institutions. The qualities and capacities of institutions, which emerge in a community, depend on its ability of integrating the social and intellectual capital, which it possesses, according to a respective context. Institutions stabilize the interactions, between a diversity of realms of the members of a society, and make the patterns of interaction between them more durable and predictable. These institutions are implemented through rules that can range from mere conventions and informal codes of behaviour to formal laws in advanced societies [36] .
Institutions arise when a need arises in specific circumstances. Society should be able to actualise an institution of required capacity, when it is needed. A society embedded in strong social and intellectual matrices can actualise effective institutions. Humans, in their collectivity, have been achieving landmark successes in institutional building. This paper focuses on the institutionalisation within the context of governance of the spatial matters.
Governance institutions should be able to develop strategies which look at the spatial matrix beyond economic values [32] . Transmission of the integrated understanding into policies also requires integration within governance institutions, and with other institutions attached with social and economic spheres of human existence. Diversity of spatial governance institutions, across the world, is in fact an asset. Nonetheless, the goal cannot be achieved without integrating them into a seamless whole.
Spatial Governance
Government is a process of the state or the formal apparatus of institutional power, which is responsible for making and implementing the policy decisions in a closed manner [37] [38] [39] [40] . However, the realm of governance is much broader than just government, which includes the whole range of relations between civil society and the state [41] . For instance, in spatial management, governance has to involve community, NGOs, political organizations, trade unions and associations, and all the concerned governmental agencies at national, regional, and local level to produce good outcomes for society [42] .
To set the interfaces between the spatial processes and civic public realm, spatial government stands on an institutional framework and physical resources. To simulate and integrate the institutional and other physical resources into the processes of governance, it is characterised by the attributes of democracy and accountability [43] . It is also supported by sufficient intellectual capital regarding the spatial processes of the space, which is under consideration for appropriation. To appropriate the space means recognizing and getting to know it in a more cognitive sense [44] . In the context of human abode, spatial governance administers the delivery of the following needs: provision of infrastructure to enhance the efficiency of all the spatial operations; provisions for human resource development; improvement in the quality of life in the respective abodes; earnest regulation of all the private activities which affect the welfare of the community; provision of the services and facilities which enhance production activities and allow private businesses to work efficiently [45, 46] . It is also supposed to ensure the integrity of respective spatial capital.
Harmonious Human Engagement with the Spatial Capital
In today's interconnected global systems, maintaining the integrity of spatial processes is indeed a grand challenge. Now distant realities are linked in such intricate ways that local happenings are shaped by events occurring many miles away [47] , making the long-term or global effects often unintentional and unanticipated [48] . It demands for the initiation of a new epoch in spatial management, which we will name here as "harmonious human engagement with the spatial capital". Its prerequisites include: the integrated understanding of the respective spatial processes, and spatial government supported by seamless institutionalisation and governance processes, which when needed should be capable of integration across the national and geographical bounds. Sustainable spatial constructs can be produced only if we act together as a global society.
To achieve a transformative power, governance processes should be reconciled with the understanding of the processes of prospective spatial capital. It would institute new concepts and new ways of thinking, and change the way the spatial resources are used, distributed, and allocated. This mirror will reflect the real costs of spatial plans, and their effects on the relevant stakeholders as well as the spatial capital. It would also be helpful in involving all the relevant stakeholders at the critical steps of the plan, and, consequently, spatial plans are more likely to be implemented effectively. It would also help to create a balance between the ambitions and practical feasibility [49] [50] [51] . This kind of spatial governance would be able to steer the community towards socially desirable outcomes.
With the aim of a balanced development, governance processes should be focused on the articulation of initiatives of all the relevant stakeholders. To create a synergistic environment for the development of space, governance processes require radical changes in bureaucratic approaches and traditional land use regulations. To increase the intellectual and social capital, governance should put special emphasis to increase the skills and knowledge of residents, develop intangible assets, such as inclusion, tolerance, public participation, and democratic governance, in the community [52] [53] [54] . Inclusiveness requires governance systems to listen to all voices. It demands transparent mechanisms to moderate, synthesize, and prioritize inputs to allow for effective decision making [55, 56] . Moreover, governance processes should be able to organise the civil society in such a way as to operate on the principles of mutuality and reciprocity [57] .
With the aims of building, maintaining or extending large-scale extractive and agro-industrial enterprises, some rich countries, and transnational, and national economic actors from various big business sectors are acquiring spatial capital in the form of entire landscapes [58] [59] [60] . An effective framework of spatial governance, integrated at the global scale, will not allow the treatment of spatial capital, for instance land, only as a commodity to be bought and sold on the market, and as an instrument of economic and political power. Rather it will instill an understanding in the communities, from local to the global level, that spatial capital is an integral part of their social and spiritual life [61] .
Harmonious engagement with the spatial capital can be actualised by seeing the spatial capital in its entirety. For example, a particular pattern of land system might be crucial for a particular culture [62, 63] . Therefore, before setting out to modify a particular land system, it is also important to address the cultural aspects, which are being nourished by this system [64] [65] [66] [67] . Sustainable spatial management cannot be realised without achieving a certain level of ecological rationality [68] .
Harmonious engagement with spatial capital needs a strategic vision in the processes of governance. This strategic vision focuses on the sustainable human development, along with a balance in social, economic, and environmental needs, in the context of the present as well as future generations. It demands for a more strategic, implementation-led, and development-led approach. By concentrating on the critical issues, the spatial plans are seen through the lens of long term vision, and reflect a will to create a particular future [69] .
Harmonious engagement with spatial capital demands a more open, multi-level type of governance, where all the actors from the economy and civil society can work together in partnership [70] . Participation of all the relevant stakeholders ensures accountability. It creates room to engage more actors in the processes of governance [71] . Multiple interpretations articulated by a range of stakeholders when contributed in the process of decision-making, present a different perspective and significance to any issue [72] . This process helps to build participatory spatialised knowledge which is an important strategic resource [73] .
In traditional governance structures, another major impediment to sustainable development is the short length of political cycles. Focus on the issues which produce results in a short period of time gives more edge to the political parties. Therefore, implementation of the sustainable development paradigm creates a significant challenge to governance processes. The traditional governance approaches in the countries of the developing world are incapable of promoting the integration of actors and knowledge. Here, the basic frameworks of spatial governance do not have the appropriate geographical scale needed to achieve sustainable spatial development.
The contemporary neoliberal society and the rapidly changing spatial dynamics demand for a change in all the dynamics of the spatial governance. Power needs to be shared widely with a range of actors from the civil society [73] [74] [75] . These are some of the important pre-requisites to enter into the era of truly harmonious human engagement with spatial capital [76] [77] [78] . The government institutions should not look like the formal organizations and procedures established in the law, but should refer to the norms, standards, and morals of a society that shape both the ways of thinking and acting [79] .
The powers of institutions should be adjusted in a way to rescale the issue agendas down from the national or state level, and up from the municipal and neighbourhood level [50, 80] . Changing the way the regulatory powers are used can bring about a change in the concepts of how the resources are used, distributed, and allocated. Further, with the passage of time, the ways of thinking that accumulate sufficient power become routinized and permanently crystallized in the cultural ground, which makes the communities conscious of sustaining on-going spatial processes, and look for new ones [80, 81] .
In harmonious engagement with spatial capital, governance, in its current processes, should be able to invent the future. The future environments are created by making all the important decisions in the present [80] . It demands that every part of the community be provided with ample opportunities to participate in this process of decision making. Participation of the population right from the beginning helps to ensure greater dynamism throughout the development of spatial designs. It also creates public awareness about the planning processes [82] .
Spatial Capital and Sustainability

Stewardship
Governance for integrative economic, social, and spatial sustainability must respect some limits to human intellectual and natural resources, and simultaneously ensure just and equitable development and stewardship [32] . It must be capable of generating legitimate and effective policy responses to potential irreversible changes in the natural capital [83] . This requires that institutions and governance processes for sustainable spatial development be adaptive [84] , and should be capable of inducing a shift to stewardship of spatial capital in the society [85, 86] .
Stewardship of the spatial capital entails important trade-offs, particularly between efficiency and flexibility and between immediate and long-term benefits [87, 88] . It shifts the resource-management philosophy, from reactions to observed changes to proactive governance, which shapes change for sustainability, while preparing for the unexpected [86] . Sustaining the spatial capital, and other socio-cultural assets connected with it, requires reconnecting people's perceptions, values, institutions, actions, and governance systems to the dynamics of the spatial processes, through active spatial stewardship.
Scales of Governance for Spatial Capital
A shift is needed, from the traditional centralized, top-down decision-making approach to the one in which local governments are provided with enough autonomy and capacity, to make their own decisions for resolving the problems at the local level [89, 90] . In context of the management of spatial capital, several recent studies have proposed to support policy, management, and planning for spatial development, by analyses of the spatial distribution of multiple ecosystem services at global, regional, or landscape scales [91] [92] [93] [94] [95] .
The close interaction with relevant decision makers at regional, national, and international levels is crucial in order to sustain as well as enhance the spatial capital. For better future foresight of grand spatial plans, it is imperative to integrate the intellectual and physical resources across multiple geographic scales and multiple ecological dimensions [8] .
The efficiency of the governance structures depends on the relationship between different levels of governance. Horizontal harmonization between global-level institutions is crucial to ensure that governance initiatives are mutually reinforcing [96, 97] . Vertical integration i.e., linking institutions from the global to local level is needed to achieve improved implementation of sustainable development [98, 99] . Efficient and legitimate governance mechanisms at the global level are important to support efforts at other levels. Likewise, governance mechanisms at other levels can support governance initiatives at the global level [83] .
Processes of governance for local government are complex. It performs a combination of delegated as well as autonomous tasks [46] . Planning and making decisions about the spatial capital at the local level can be seen as a big-stakes game of serious multiparty competition over an area's future land use pattern [61] . Local government can only fulfill the devolved roles and responsibilities when it is provided with the capacity to do it. Capacities of the local governance processes are related with the political arrangements and the financial, physical, legal, and human resources at their disposal [100, 101] .
The processes of local governance should be able to successfully integrate the traditional ideas of spatial management with the physical, economic, and social development of the society [102, 103] . Local governments benefit greatly from coordination at the local levels by common learning and sharing of solutions [101, 104] .
All current processes of spatial governance in most of the developing countries, including jurisdictional fragmentation and decentralization of responsibilities, have made the boundaries of the local governments totally inappropriate to deal with the complex dimensions of spatial development [105] . In context of spatial management, cooperation at regional, national, as well as international level will help to discern the broader picture of economic, social, cultural, and intellectual capital. For example, the disintegration, which human abodes cause in the natural habitats, can be properly countered through eco-regional planning. Most of the aspects of spatial capital can only be properly appreciated at landscape or regional scales [106] .
Interface between Science and Society
Effective governance and organisational and institutional capacities cannot be realised without awareness of and a comprehensive knowledge of the relevant spatial processes. This understanding situates and highlights the importance of relevant spatial services in society as a whole. Achievement of this goal demands robust interfaces between science and society, where individual opinions from the society are integrated with scientific knowledge. Where scientists lead the dialogue on scientific priorities, there are new institutional arrangements and improved mechanisms to disseminate and utilize knowledge more quickly [9, [107] [108] [109] .
A basic literacy is necessary for understanding the spatial capital and human interactions with it, and for making informed decisions about the conservation and management of spatial resources. Sometimes, there can be very strange kinds of flaws in integrating the understanding about spatial as well as natural capital. For instance, now few countries in the world want to buy those things from outside which create more environmental externalities. In pursuit of saving the environmental fabric of one specific area, in the expense of tearing it off elsewhere, is dangerous. Integration of spatial governance at the international level will help to mitigate these flaws.
With tremendous increase in computational power, in the near future, we would be able to simulate our future needs through model based simulations over time periods that incorporate the short-term for policy design and implementation as well as the mid-and long-term effects on the spatial processes [110] .
An effective flow of integrated and action-oriented knowledge from scientific enterprise towards the society, not only enhances economy, but also strengthens society's relationship with the spatial capital. Economic development strategies, which originate from this understanding of spatial processes, increase the skills and knowledge of residents and make them capable of contributing to the society's welfare [111, 112] . This society then moves towards realising the intangible assets such as inclusion, tolerance, public participation, and democratic governance [113] . It results in harmonious human engagement with the spatial capital that is protected by the network of connections at local, regional, national, and global levels.
Processes of participation actualise an integration of intellectual capital. It enables knowledge sharing and helps participants make new connections so that the collective wisdom becomes more accessible, and possibilities for innovative actions emerge. Effective spatial governance needs the mechanisms to encourage enough representation of all the stakeholders. It includes different forms of knowledge through deliberative engagement and social learning to solve the local problems [114] .
Scientific understanding should allow linking of the physical structure and functioning of the landscape to the economic, sociocultural, and ecological values demanded by its users [115] . It should also strive to yield an insight in society, about the proper relationship of spatial patterns and processes with society's socio-economic systems [116] . This insight would promote biodiversity, aid in the maintenance of ecosystem functions, and enhance the quality of human life [117] .
The governance processes instill the understanding in society that its social order, identities and most of its attributes are constructed within the respective spatial matrix. With regard to cultures, the spatial capital is the mirror of our actions on the physical plane. Cultural landscapes are vessels of cultural values and contribute in the identity of communities [118, 119] . The intangible aspects refer specifically to practices, representations, expressions, knowledge, and skills, and the cultural spaces in which these 'living heritage' traditions are played out. The tangible can only be understood and interpreted through the intangible: and society and values are thus intrinsically linked.
Spatial systems are central to understanding the relationship between people and their environment [120] . When appropriation of spatial capital will be supported by substantial understanding of the relevant spatial processes, then true value of the spatial services will be included in the economic decision making. Spatial services are part of people's wealth and they affect human well-being in multidimensional ways.
Our fundamental challenge is to understand the dynamics of ecosystem services and human well-being, as they interact from local to global scales, in the context of multiple changing drivers [121] . Only a proper understanding of the spatial services will establish feedback mechanisms to signal changes in their supply or in the deterioration of underlying ecological systems that generate them [122] [123] [124] . The sustainable provision of goods and services depends critically on managing spatial resources.
Biophysical assessment of the types and location of biophysical features and processes, which actually provide the spatial services, is an important step, before appropriating a specific land system for human use. This assessment reveals the spatial and temporal flows of services, in relation to beneficiaries, and the impacts of land and water transformation on delivery [92, 94, 125, 126] .
There is a need to analyse and compare potential approaches to organize land use, water use, and energy systems, in ways that achieve sustainable energy, food, biodiversity, and ecosystem functioning [127] . Loss of genetic and species diversity and homogeneity of landscapes diminish options for management, and increase vulnerability of ecosystem services [128] . Biodiversity effects must be understood in social-ecological context [121] .
Technologies are needed, to remotely monitor ecosystem services, in real time and at landscape scales. The impacts different patterns of land-use have on both society and the environment also must be tested and assessed. All this would not be possible without providing richer opportunities for scientific collaborations [127] .
Conclusions
The elements of spatial capital-for instance land-phenomenally look like an object or container, but actually they are supported by an immense number of processes. Without understanding all the occurrences in spatial capital, in the context of processes, a sustainable management of this precious resource would be impossible. All the spatial goods and services are produced by the biophysical elements and the spatial processes working in the background.
Human abode, in its entirety, is one of the largest recipients of spatial goods and services. It is actualised by the domestication of most of the elements and processes of spatial capital, and its operations affect the rest. The mode and scale of fulfilling the needs of human abode is causing changes in the elements and processes of spatial capital including the land, biogeochemical cycles, and other biophysical features.
The scale of changes in the elements and processes of spatial capital in the last one hundred years has no match in the entire human history. This unprecedented scale of change calls for the initiation of a new epoch in the management of spatial capital. It demands for the start of harmonious human engagement with spatial capital. Harmonious human engagement with spatial capital demands crafting governance with sound processes, which situate and operate our abode, in the context of mode and scale of our spatial, social, cultural, and economic needs, in such a way as to ensure the integrity of respective spatial systems for future generations.
An outlook which the authors developed, from the synthesis of scientific literature in this context, is that to actualise efficient governance processes, for the preservation of spatial capital, we will have to take the following path: (i) An essential component of the sustainability of the spatial capital is fundamental knowledge of the relevant biophysical processes which yield the respective social, economic, cultural, and intellectual services we obtain from it; (ii) this basic intellectual capital regarding space when integrated together will provide us with a basic spatial literacy; (iii) we will realise the need for building institutions, for the management of spatial resources, through this spatial literacy; (iv) and when these institutions, according to the situation, are integrated together into seamless wholes, we can achieve harmonious engagement with spatial capital in the context of our abode. It will help to produce spatial constructs which are ecologically sound, economically feasible, and socially just.
Engagement with spatial capital, in the context of human abode, is a complex phenomenon, and different modes of human abode link it with the spatial processes at different scales. While making assessments and producing developmental plans, administrative processes should not consider only the cities and large agglomerations, but all the interactions between human abode and spatial capital. All modes and scales of human abodes leave different ecological footprints on spatial resources. The processes of spatial governance should be able to track all the footprints.
